Potentiation of neuromuscular blocking agents by calcium channel blockers in rats.
The effect of calcium channel blockers (Ca-antagonists) on the potency and reversibility of muscle relaxants (MR) was investigated in the in vitro phrenic nerve-hemidiaphragm and in vivo sciatic nerve-tibialis anterior preparation of rats. To increase the relevance of the experimental findings to the clinical situation, the [Ca++] and [Mg++] in vitro were the same as in the plasma of rats and humans and the stimulation parameters used in vitro and in vivo were similar to those that elicit voluntary movements of the muscles used. Both verapamil and nifedipine significantly decreased the I50 and I90 of d-tubocurarine (d-Tc), pancuronium, vecuronium, and atracurium in vitro and those of the first three MR in vivo (P less than 0.001). In vitro, the depression of the force of contraction of the diaphragm (P) caused by all the Ca-antagonist-MR combinations could be reversed only partially by washout, neostigmine, or 4-aminopyridine. In vivo, because of limitations imposed by their cardiovascular depressant effect, the muscles were exposed to lower concentrations of Ca-antagonists for shorter periods. Under these circumstances the decrease of P caused by all Ca-antagonist-MR combinations recovered spontaneously close to control levels. This study indicates that acute administration of verapamil during anesthesia may increase MR potency, but it is unlikely that spontaneous recovery or reversibility of the residual neuromuscular (NM) block at the end of anesthesia will be significantly affected. However, long-term administration of Ca-antagonists may make difficult the reversal of the residual NM block.